Microbial conversion of glucose to a novel chemical building block, 2-pyrone-4,6-dicarboxylic acid.
2-Pyrone-4,6-dicarboxylic acid (PDC) is a catabolic intermediate in Sphingobium sp. SYK-6 (previously characterized as Sphingomonas paucimobilis SYK-6), which is a degrader of lignin-derived aromatic compounds. Recently, PDC has been also characterized as a novel starting material for several potentially useful synthetic polymers. In a previous study, we constructed a biosynthetic system in which PDC was generated efficiently from a chemically synthesized compound, protocatechuate. In order to develop an alternative system for production of PDC, we tried to generate it from glucose, which is a low-cost sugar that can be obtained from abundant cellulosic wastes and biomass crops. We designed a metabolic bypass to PDC from the shikimate pathway in recombinant Escherichia coli cells. PDC accumulated in the medium of recombinant E. coli cells that had been transformed with genes isolated from Emericella niger, E. coli, Pseudomonas putida, and Sphingobium sp. SYK-6. The yield of PDC depended on the combination of genes that we introduced into the cells and on the specific of host strain. Under optimal conditions, the yield and titer of PDC were, respectively, 17.3% and 0.35 mg/l when the concentration of glucose was 2 g/l and the culture volume was 50 ml. Our results open up the possibility of novel utilization of biomass as the source of a useful chemical building block.